1. The notion of a traveling wave front in the context of population dynamics is a natural one and has undoubtedly been in existence a long time. This concept, however, was apparently first modeled by a differential equation by FISHER in 1937 [1] . Fisher had in mind a community in which the processes of natural selection and random spatial migration were evident. The front then represented a wave of spatial advance of a favorable gene. In the final analysis, FISHER'S equation was simply the usual logistic growth equation, supplemented by an extra term uxx representing the effect of spatial diffusion: ut = Uxx + rU (1-u) .
He found, and Kolmogorov et al. [2] established rigorously, that for every number c > 2 l/~, there is a wave front solution u(x, t)= U(x-ct) with velocity c. The front joins the stable state u --1 with the unstable state, u = 0, in the sense that U(-~)--1, U(~)=0.
Furthermore, for each such c the profile U is unique (modulo translations in x). Besides the natural selection situation FISHER had in mind, his equation also applies to single species dynamic models incorporating logistic growth and spatial diffusion. The logistic equation for a single species is, of course, easily generalized to a pair of equations for the dynamics of two fairly arbitrarily interacting species:
The study of such systems goes back to the work of LOTKA and VOLTERRA in the early part of the century, and that work is by now classical. If r 1 =f(0, 0) and r 2 =g(0, 0) are positive, the origin is unstable for (1). Supposing there is, in addition, a stable state (tT, if) for (1), one may ask a question analogous to FISHER's: when the Archive for Rational Mechanics and Analysis, Volume 73, 9 by Springer-Verlag 1980 effect of spatial migration is introduced into the model by inserting diffusion terms, does the resulting system support wave fronts joining the unstable state (0, 0) to the stable state (0, k)?
The purpose of our paper is to answer this question affirmatively, in the case when the equilibrium (0, ~) comes about through competition and crowding effects, i.e., when f and g are decreasing functions of u and w in a neighborhood of (t~, ~). The only additional major assumption we make is that f(0, 0)>f(u, w)>0 and g(0, 0)>g(u, w)> 0 for ue(0, ~), we(0, ~).
As with FISHER's original equation, fronts turn out to exist for all c greater than or equal to a certain minimal speed c*. In FISHER's case, c* = 2 ]/~, and in our case, if both species' diffusivities are equal to one, then c* = 2 Max []/~-~, ~2]. But unlike the scalar case, we find that the fronts are not unique, even for a given c. In fact, for each c__> c*, there is a one-parameter family of fronts. This multiplicity generally does not affect the rates of approach of the profiles to their limits at + ~, as this is determined by c alone; it is rather reflected in the properties of these profiles for finite values of their argument.
Wave fronts of the type we study represent a progressive replacement of one equilibrium state (ahead of the front) by another (behind the front). It is important to realize that simple wave fronts do not provide the only mechanism for such a replacement. For example, this might be accomplished in two stages, an intermediate equilibrium being involved, and each of the two stages perhaps with its own wave front. An easy specific example would be when f = r 1 (1 -u), g = r z (1 -w), so that the two equations are uncoupled: u~-u~x=rlu(1 -u) wt--Wxx=rzw(1--w).
Then the dynamics ofu and w are independent. The transition from the state (0, 0) to (1, 1) might then happen by means of a u-front traveling with minimal velocity 2 ~ (first stage), combined with a w-front traveling with minimal velocity 2 ~2 (second stage). If r 1 > r2, then eventually the second stage, representing a transition from (1, 0) to (1, 1), will lag behind the first, a transition from (0, 0) to (1, 0). This type of combination of fronts is not covered in the present paper.
Other work has been done on wave fronts for systems of the form (2), though their existence has not been proved; see, for example, [3] .
2. The model we examine, then, consists of(l) with spatial migration in a onedimensional habitat accounted for by diffusion terms: 
(kl >0, k2>0 ).
Such systems are of considerable current interest. The functions u(x, t) and w (x, t) represent the densities of the two species, as functions of space and time.
We assume the existence of an equilibrium point (iT, @) of (1) with t7 > 0, @ > 0. We further assume it is stable, so the eigenvalues of the linearization of the right-
